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Water for Irrigating tlio land Is developed
from natural mountain water and by threo
separate pumping systems. Of the planted
area 2G0O acres aro Irrigated by water sup-
plied from tho pumping systems and 150J
acres from mountain supply. Tho system (
cultivation Is Irrigation and fertilization
using about 800 pounds of hlgh-grad-

and 200 pounds nitrate of soda to
tho acre. For tho 11)03 crop, which In now
being planted, there will bo 85 per cent plant
and lo per cent of rattoons. 'Iho 1901 crop
wbh trom 2000 acres, realizing In tho mill
C5CS tons of raw sugar. Tno estimated crop
for 1902 Is 10,000 tons of raw sugar from
1700 acres, while tho 1903 crop Is estimated
at about 15,000 tons of sugar from 2100
acres.

Tho method of conveying cane from field
to mill Is uy railroads and V flumes, statlois
being established where necessary; thj
cano is conveyed by Humes direct Into tho
cars and thenco conveyed to tno mill. Tho
length of tho main trackage upon tho plan-

tation Is about twenty-fiv- e miles, which l

supplied with 300 cano cars, having an
capacity for holding threo tons, which

are transported to the mill with engines of
sufficient horsepower.

At tho mill the cano Is delivered from tho
cars to tho endless carrier by tho aid of
the Gregg automatic cano car unloader,
which Is supplied with four sets of sprocket
chains and steel teeth Instead of ino regu-

lation style of two sets. Tom tho cano
carrier the cane passes to a Krajewskl
crusher, from wnence It passes through a
modern triple mill mll'.J,
capacity 125 tons in twenty-fou- r hours, or
between sixty and seventy tons of raw
sugar In a day of twelve hours.

From tno mill tho bagasse Is conveyed
automatically to tho furnace room Jut
dropped directly to the .llsdon automatic
furnace feeders. Tho mill Is practically a
new structure, and was built by the Honolulu
Iron Works, and Is supplied with tho most
modern appliances for manufacturing raw
sugar, such as juice strainers and elevators,
Demlng superheating apparatus, bog filters,
settling tanks, Lllllo effect, ono Honoltil'i
and two Gorman vacuum pans, twenty-flv- a

Hcpworth centrifugals driven by separato
power, six filter presses and much other
machinery. The management Is now erect-
ing a sugar elevator conveying tho sugnr
from tho centrifugals to a higher floor, fro 11

whence It Is dropped down to tho bags, fly
this method nil snovcilng of tho sugar Into
sacks Is dispensed with, and tho sugar
given on opportunity to cool 08 beforo
being sacked.

Two grades of sugar aro manufactured
and known as A and II j all other grades ar.i
returned and worked over again Into the
abovo two grades. Water for general mill
use is obtained from wells sunk upon tho
mill site, over which have been erected two
3,000,000-gallo- n Worthlngton pumps. All
water emanating at and not required In the
mill goes Into tho Irrigation system, and Is
utilized to Irrigate a large area of cano bo
low tho level. Maceration of from
12 to 15 per cent Is carried on In the mill
by utilizing tho condensation waters from
tho triple-effec-

The average yield of all cane product put
through the mill Is approximately seven
tons of raw sugar to tno acre, or forty-nin- e

tons of raw sugar to tho acre, or fifty-si-

extraction of sucroBo In cano for tho season
of 1901 was 93 per cent, tho Julco In tho
cano standing high, more especially In stony
lands. From tno mill tho sacked sugar is
conveyed In tralnload lots to the plantation
shipping point at Kaanapall, whero havo
been erected tho necessary appliances In tno
way of cranes and lighters for handling tho
sugar Into tho holds of tho vessels, by
which It Is conveyed to Now York and tho
Pacific Coast. Hero also have been
erected two largo warehouses having
a storage, capacity of 20,000 sacks respect-
ively.

At tho present time tho manager is figur-
ing to utilize tho natural water pressure
from the mountains for the purposo of gen-
erating electricity to operate tha various
pumping plants upon tho plantation, and
thus effect a largo saving In coal consump-
tion. At the present timo about 1000 men
aro employed upon tho plantation, about one-ha- h

of whom aro contractors or company
men.

Among tho many Improvements made the
most Important and farthest-reachin- In Its
beneficial effects for the plantation Is tbo
reservoir system, where can be stored mil-
lions of gallons of water. At the present
tlmo thero aro eight individual reservoirs,
five In Kaanapall and threo In Lahaina. hav-
ing a Joint capacity for storing 65,000,000
gallons. It Is tho Intention of the manage-
ment to extend tho reservoir system and
construct a number of very large storage
capacity for the purpose of conserving tho
storm freshet waters.

A Btlll further Improvement Is the ex-

tension of the plantation railroad system,
covering the entire plantation fields ix
Lahaina and Kaanapall up to an elevation of
700 feet.

Tho manager of this vast and well-kep- t
plantation is Mr. Barkhousen, who has filled
that position Blnco December 1, 1900, pre-
vious to which tlmo ho was manager at
Klpahulu for a period of two years. Follow
Ing Is tho list of officers of the Pioneer Mill
Company:

Paul Isonbcrg, Presldont.
II. A. Isenbcrg, . ice President.
II. Schultze, Treasurer.
F. Klamp, Secretary.
W. Pfotcnhaucr, Auditor.
Tho first four officers, together with F.

W. Macfa'rlane, J. A. McCandless and H.
rooko, comprise tho Hoard of Directors.

Favorable legislation In connection with
ill labor question of the Hawaiian Islands
means millions to the sugar industry and
a consequent Increased prosperity for the
entire Ulands.

Haiku Sugar Co.
Tho Haiku Sugar Company property

forms ono of tho Important plantations on
tho Island of Maul and comprises n largi)
area of land adapted to tho successful grow
Ing of sugar cant'. In tho HamakuapoVo
proper portion of the plantation thero are
avallablo for cano 3224 acres of land. In
tho Kaluanul or old EaBt Maul plantation
portion 1242 acres are available. In tho
llntku portion (now used tor pasturage)
about 2000 acres aro available. In addition
to tho foregoing tho company has about
5000 acres of pasturage and 4000 acres uf
forest lands. Tho forest land Is an undi-
vided Interest In forest reservations owned
In conjunction with l'ala plantation and Ha-
waiian Commercial & Sugar Co. Tho water
supply of the plantation Is quite extensive,
and consists of a Interest
In the Homakua ditch, which gives the
company, wnen tho ditch Is full, 10,600,000
gallons In twenty-fou- r hours, the remaining
eleven-twentieth- s being owned by tho Pott
plantation. Tho company also has a shara
In tho Hawaiian Commercial ft Sugar Co.'.
ditch, which furnishes 3,000,000 gallons I'l
twenty-fou- r hours. In addition to the fore-
going supply tho company have erect.. 1
two Ileldler pumping plants, ono with a ca-
pacity of 5,50u,000 gallons, delivered at in
elevation of i&u feet and ono with a capac-
ity of 3,000,000 gallons delivered at an

of 250 feet. Besides tho above thero
have been constructed several reservqjrs
for catching the surplus from the altch syi-ter- n

In winter, having a Joint capacity for
holding 60,000,000 gallons. The company
also has had In view for some time the con-
struction of additional storage reservoirs at
Haiku and Kaluanul, covering an area or
seventy-si- acres and having a storage ca-
pacity of 315,000,000 gallons of water, or a
supply sufficient to Irrigate 1000 acres fur
fully a month. The outlet of this reservoir
system would be at an altitude of 460 feet
abovo tho lovel of the sea, and would thus
mako tho Bupply avallablo for nearly 200J
acres at Hamakuapoko and approximately
1000 acres at Haiku.

The principal varieties of 'cane grown aro
the I.alialna. Hose Bamboo and Yellow

all of which, as will bo seen. Is under
a system of Irrigation. Tho total sugar out-
put of tho mill, for the seaBon of 1901, waa
5480 tons, which output will. It Is antici-
pated, bo largely Increased for tho 1902
crop. For the coming crop thero Is 750
acres of plant and 550 acres of rattoon
canes, and should tho purity of tho sucroso
Btand high the coming or 1902 scason'B
output should reach nearly 7000 tons of
row sugar.

Many Improvements have been made l.i
and nbout tho plantation and others are n
contemplation.

Upon tho plantation has been erected n
nine-rolle- r mill having a dally output of
forty tons of raw sugar. In the manufac-
ture of sugar thero have been Introduced In-

to tho mill all the mechanical appliances nec-
essary, consisting of boiling and evaporat-
ing machinery, Improved centrifugals wltu
a sugar conveyor and elevator. Tho sugnr-bollln- g

capacity has been Increased by en
lorglng one of tiie vacuum panB, all of wh'.cli
renders tho operation of the mill more sat
Isfactory.

Steam is the motive power for driving tho
machinery, which is generated by utilizing
tho bagasBo from the mill for fuel. Th.)
railway system -- connecting up the various
cano fields, with tho mill has been Improvod
by changing the Bamo from a two-foo- t to n
three-foo- t gauge, thus conforming with tho
trackago on tho l'ala, Sprcckelsvlllo and Ki
hel plantations, nnd likewise the Kahulm
Railroad system. A large number of addi-
tional cano cars havo been purchased. At
tno mill an endless cano carrier has been
Installed, and a Oregg cano car unloader.
which greatly facilitates tho unloading ot
tho cano cars.

At tho present tlmo there aro 674 men
employed upon the plantation, wulch In
eludes skilled nnd unskilled labor. In tlu
preparation of the soli for planting Fowloi'i
steam tackles are largely in use, although
considerable land In places Is turned over
by tho ordinary system of plowing with
mules and horses, quite a number of which
are kept upon tho plantation.

Ordinary dirt roads traverse the property
to the extent of several miles through tho
cane fields, which are made, use ot In expe-
diting the handling of supplies, etc.

H. A. Baldwin is the manager of tula
plantation, whlie the following list consti-
tutes the officers for tho present year:

It. I. Baldwin, President.
S. M. Damon, Vice President.
J. P. Cooke, Treasurer.
J. B. Atherton, Secretary.
W. O. Taylorf Auditor.
T. H, Hogan, Director.

Paia Plantation.
Located ten miles from Walluku and in

tho same district as the Haiku and Hawaii-
an Commercial & Sugar plantations, are sit-
uated the properties of the Pala plantation,
sugar, which camo off about 800 acres of
land, C000 of which area Is considered woll
adapted for the successful production 111

sugar cano, the balance being pasture and
farm land.

Tho first cano planted upon these lands
was years ago, and consisted entirely of
tho Lahaina variety. Tbo crop for 1901 will
realize in tho mill some 7C0O tons ot raw
sugar, of which area about 800 acres wore
plant cane, and 500 or COO acres of long

For tho 1902 crop the sugar output
will bo from 1350 acres, which Is about tho
samo area as tho 1901 crop. Lahaina cano
Is the principal variety grown upon the
plantation, although sdme Rose Bamboo is
likewise, grown.

The method of conveying the rlpennl
cano to the mill Is by V flumes, cars ani

wagons. This year one-thir- ot tho product
was llumvd, the balance being hauled ny
wagons and cars..

Tho entire area planted to cano Is und';r
a system of Irrigation, about one-hal- f nf
which lies above tho pumping rnnge, nnd
Is Irrigated by tho Homakua Ditch Com-
pany, practically controlled by tho Hnlk't
and Pala plantations.

Three pumping plants havo been Install-
ed, having a Joint capacity of fully 15,000.000
gallons and covering all the cane lands
up to an elevation of 410 feet, which is
nbout one-hal- f the area now In cane. Two
Fraser and Chalmers pumping plants, with
a Joint capacity of 10,000,000 gallons, have
been erected, In addition to which Is a
5,000,000 and a 1,000,000-gallo- Blako pump-
ing plant.

The cano as It arrives at tho mill from
cars and wagons Is fed to tho cano carrlor
by the aid of tho Oregg automatic cane un-
loader, from whenco It Is conveyed to a
34x66 nine-rolle- r mill, tho three-rolle- r mills
being subjected to tho following hydraulic
prcBBure: No. 1 mill, 275 tons; No. 2 mill,
351 tons; No. 3 mill, 376 tons.

Tho mill Is supplied with a super-hea- t I n,i
clarification system, settling tanks, 10,000
gallon capacity, triple effect, ono
Honolulu Iron Works and one Robert
Deely vacuum pans, twelve centrif-
ugals driven by separate engines, seven fi-
lter presses having 3000 square feet of 111

terlng surface, and much other machinery
found necessary. Tho motive power of tho
mill Is steam, which Is generated by tho
use of the bagasse from tho mill, which Is
conveyed automatically to the furnace room.

The capacity of the milt under favorable
conditions of tho cane and delivery of samo
at mill. Is sixty tons of raw sugar In twenty-fou- r

hours, although at the present tlm?
tne average output Is fifty tons. According
to the books of tho chemist, tho mill ex-

traction Is 81.89 on weight of cano, and 92.88
on sucrose In cane. The plantation Ik
equipped wliu 160 cane cars, which havo an
average capacity of from three and one-hal- f

to five tons, the cars being twelve feet In
length, six feet In width and made of mal-
leable Iron with steel wheels, and weighing
2000 pounds. Theso cars aro made by
Gregg & Co. of Cleveland, Ohio, who havo
turned out nearly a thousana of them on
Maul alone, and who also manufacture tno
Oregg cano unloader. A General Electric in-

candescent electric lighting system has
been installeu In tho mill, which Is operated
by a marine typo of engine. Large new
blacksmith and machine shops have been
erected and are operated by Independent
power.

In addition to tho plantation tho company
own the Grove ranch, where some 1000 he.id
of cattle and 200 head of horses are main-
tained. Tho raw sugar, when sacked and
ready for shipment. Is conveyed by can
direct from the sugar room to warehouses
at Pala railway station, from whence it is
shipped to Kahulul, which Is tho principal
shipping port 01 the Island ot Maul.

Upon tho abovo plantation Is about flvp
miles of permanent trackage, which Includes
the mill track. The new line, wnlch whs
built In 1900-01- , Is now In operation, and ii
used to transport cane to tho mill from tho
lands In the Pala district, reaching frn--
175 feet elevation at the mill to an alti-
tude of 420 teet. In construction of tho
read, steel rails were used, and It
13 tho Intention to extend the system so as
to havo permanent lines over the entlro
plantation. In addition to tho permanent
trackage, the Pala, like all other planta-
tions, carries more or less portable trackl.

The hauling of cars to mill Is performed
by an Porter engine.

Following Is the list of officers of the Pala
plantation:

II. P. Baldwin, President.
S. M. Damon, Vice President.
J. P. Cooke, Treasurer.
J. B. Atnerton, Secretary.
W. O. 'laylor, Auditor.

Wailuku Sugar Co.
Located on tho Island of Maul and In tho

district of Walluku aro the plantation prop-
erties of tho Walluku ougar Company,
which practically controls an acic-ag- o

approximately of 13,645 acres of can
taro, pasture and forest lands. Of this total
area 4457 acres are capable ot being planted
In cane, while the area In cane at the pres-
ent tlmo Is 2566 acres.

The first cane planted upon the lands In
question was thlrty-on- years ago, and con-
sisted entirely of tho Mountain and Lahaln.i
varieties. The lowest elevation that caco
is planted Ib thirty feet and the highest
1000 feet. The character of the soil Is a
black, heavy loam on the uplands, the soil
being slightly sandy on the lowlands. Tno
season for planting Is from June to th')
middle of September, It being advantageous
that planting shall have been performed
within tho abovo period. The 1902 and 1903
crop will be from 1308 acres, of which arnn
230 acres had been planted up to August 1st,
thero being Included In this total area 23:i
acres of rattoons.

In the cultivation of the soil, about 800
pounds of high-grad- e fertilizer Is used t :
the acre, while the soil Is plowed to a
depth of from fourteen to sixteen inches, by
means of ono set of "Fowler's steam tackle '
as likewise tho ordinary methods of mulo
and horse plowing. At present the entlro
area In rano Is planted with the Lahnltm
variety, which takes eighteen months In
which to mature ready for grinding In tho
mill.

Irrigation Is carried on altogether upon
this plantation, the water supply being ob-

tained from the West Maul mountains by
means ot tunneling and 'from the natural
streams heading In the above ranges. Tni
method of transporting cane from field to
mill Is by V flumes and railroads. Upi.n
the plantation there are six miles of loco-
motive track, in addition to which there are
some three miles of portable track con

necting tho arlous fields wuh the main
trackage system. Thero are 140 cano cars
with an average carrying capacity of from
two and one-hal- f to threo tons, requiring
two Baldwin locomotives In transporting
loaded cann cars to the mill.

In addition to tho above there aro soma
ten or fifteen miles of dirt road In and
nbout the plantation, which greatly expe-
dites tho movement of men and material
to any given point. Tho necessity tiradopting a thorough Irrigation system can
be fully appreciated when tho averago

rainfall Is known as only twenty-thre-

Inches. The plantation lands aro fully sev-
en miles In length with an average width
ot two and onto-hal- f miles, and llo In un-
broken fields of great size and extent

At tho present time the company baa
employed some 600 day laborers, contract-
ors and mechanics, while thero aro main-
tained upon the plantation 220 head of
horses and mules and about thirty head of
bullocks.

Tho cane as It comes to the mill by V
flumes or railroads Is dropped directly to
the endless cane carrier to a Krajewskl
crusher, and thence on through three

mills supplied with Juice strainers and
olevatorB. Tho mill Is In good shape and
supplied with two vacuum pans, triple-effec-

settling tanks, ten centrifugals run by sep-
arate engine, superheating clarification sys-
tem, etc. Adjoining the mill Is tho molasses
house, where have been Installed three red-
wood tanks having an Individual capacity ot
700 tons.

In the mill maceration from 14 to 22 pir
cent Is carried on by using the condensation
waters from tho triple-effec- In addition to
the above machinery there aro Ave filter
presses and other mechanical appliances
such as aro In general use In all mltla.
Power to drive tho mill machinery Is
derived through tno agency of a Putnam

of largo horsepower rating. An elec-
tric lighting plant of tho General Electric
make t.as been Installed. The entlro mill
plant was designed and erected by the Ho-
nolulu Iron Works.

For the grinding season of 1901 the aver-
age dally sugar output of tho mill was forty--

live tons. The sugar, when sacked and
ready for shipment. Is conveyed to the port
of Kahukulul for shipment to New York as
well as to San Francisco.

C. B. Wells Is tho general manager of tho
plantation. W. O. Ogg Is tho assistant man-
ager, whllo tho following aro tho officers:

S. C. Allen, President.
W. F. Allen, Vice President.
O, H. Robertson, Treasurer.
E. F. Bishop, Secretary.
T. R. Robinson, Auditor.
The abive officers with M. P. Robinson

constitute tho Board of Directors.
The mill yield for 1901 will be 4500 tons.

Maui Sugar Co., Ltd.
The Maul Sugar Company, Limited, a

small but promising property, Is located In
the Huelo district on the Island of Maui,
and comprises 2600 acres held In feo sim-
ple, of which area about 2000 acres are con-
sidered to be adapted for growing of sugar
cane, tho balance being pasture and forest
lands. In addition to this the company Is
negotiating for other lands, which will
largely Increase the present area of cane
lands.

At tho present tlmo tho company has
planted some 900 acres, tho principal variety
grown being Lahaina, although there Is soino
llttlo Yellow Caledonia. Tho lowest clovn-tlo- n

that cano Is planted Is 300 feet, wh'Iu
the greatest altitude Is 1000 feet. A feature
of this property Is tho natural water supply,
which emanates from tho Huelo, Olawa,

and Walplo gulches and canyon.,
as likewise constant rains. From thou
Bources the water Is led down to the planta-
tion for irrigating purposes by a system
of ditches.

At present tho ordinary method of plow-
ing with mules Is In voguo, but the com-
pany Is negotiating for tho Fowler steam
tnckle. At present the company is employ-
ing between 150 and 200 men, which num-
ber will be somewhat Increased when the
cane harvesting begins.

In the plowing and planting of cane anlhauling of supplies and material thirty-si-
horses and mules and 134 head of working
cattle are necessary, while twenty more-hea-

of mules are now on the way frou
tho Mainland.

About the first of the year there are ap-
proximately 500 acres of cane to come off,
which will be ground In the mill now In
course of erection. It being estimated that
the entire acreage runs between six and
seven tons of sugar to the acre. At pres-
ent the company does not fertilize, but It Is
the Intention to do so within a short time.

Tho new mill, now In course of construc-
tion, was designed and built by tho Rlsdon
lion Works of San Francisco, and Is being
erected by the company under the manage-
ment of F. B, Duff. Tho mill, while one of
small capacity, will bo most compact and
complete In every detail, and contain the
very latest sugar-makin- machinery, con-
sisting primarily of the following app'l-nncc-

Trlplo effect, 25,000 gallons; im-

proved system of Demlng clarification, four
settling tnnkB. 500 gallons capacity each;
two lining tanks, one vacuum pan of
the Deccy typo, having a h gate oper-
ated from a whcei or working platform, the
sugar dropping direct to centrlfu-pals- ,

five in number, threo for No. 1 sugar
and two for graded sugar, forty cooler cars,
all running on tracks so that they can be
so transferred as to empty Into mixers. '

From here the sugar passes Into the sugar
house to bo loaded on tramway or cars, as
lected, and conveyed to warehouse at land-

ing. Tho mill Is supplied with an Improved
Corliss engine ot 125 horsepower fitted with
the latest oi.mg system.

The method of transporting cane from-fiel-

to mill Is uy V flumes and aerial rope- -
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